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(57) [Abstract] 



[Constitution] 



Phenolic photostabilizers for 



cyanin pigments, represented by General Formula (1) 



and optical recording media containing them. 

[Benefits] They are highly safe and easy to han- 
dle, and are photostabilizers which have a very excel- 
lent photos tabili zing effect on cyanin dyes, and enable 
optical recording media to be offered which have out- 
standing resistance to light. 




C(GH,), 



(1) 
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[Claims] 

[Claim 1] Phenolic photostabilizer for cyanin 
pigments, represented by General Formula (1) ([Formula 
1]) . 

[Formula 1] 

C(CH 3 )3 

HO-(^-CH 2 CH 2 COOR 0) 
CCCH 3 )3 

(In the formula R indicates an alkyl group, cycloalkyl 
group, alkoxyalkyl group, optionally substituted phenyl 
group or aralkyl group.) 

[Claim 2] Optical recording medium which contains 
a phenolic photostabilizer for cyanin pigments repre- 
sented by General Formula (1) ([Formula 1]) of Claim 1. 
[Detailed explanation of the invention] 

[0001] 

[Field of industrial application] The present 
invention relates to photostabilizers for cyanin pig- 
ments, and to optical recording media containing them. 

[0002] 

[Prior art] Optical recording media include opti- 
cal disks in which a thin film of cyan dye is used as a 
recording layer. The cyan dyes used here have poor pho- 
tostability on their own, and it is necessary to employ 
an added photostabilizer. 

[0003] Methods using as photostabilizers metal 
complexes such as nickel compounds having thio Uganda 
have been disclosed in Japanese Unexamined Patent 59- 



* 



V 
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219852, Japanese Unexamined Patent 62-193891, Japanese 
Unexamined Patent 62-207688, Japanese Unexamined Patent 
63*19293 and Japanese Unexamined Patent 63-199248. 
These methods employ the mechanism of inactivating 
highly reactive singlet oxygen produced by light and 
returning it to triplet oxygen; however, they have the 
problem that decomposition of cyan pigments proceeds to 
a marked extent on long-term exposure to light. 

[0004] As other photostabilizing compounds, 

methods using nitroso compounds have been disclosed in 
Japanese Unexamined Patent 2-300287, Japanese 
Unexamined Patent 2-300288 and Japanese Unexamined 
Patent 2-300289. However, most of these nitroso com- 
pounds have the problem that they have an undesirable 
nature, such as the fact that they are intensely toxic 
in themselves, or their products of photodecomposition, 
etc., are intensely toxic so that the employment of 
nitroso compounds requires measures to ensure hu man 
safety, etc. 

[0005] Moreover, a method using as photo- 
stabilizers compounds having a free trinitrophenyl- 
hydrazyl group is disclosed in Japanese Unexamined 
Patent 2-304055. However, compounds having free tri- 
nitrophenylhydrazyl groups are explosive, and handling 
them is very problematic. 

[0006] 

[Problem which the invention is intended to solve] 
The purpose of the present invention is to offer photo- 
stabilizers which solve these problems: namely, 



photostabilizers which raise the photostability of 
cyanin pigments and are easy to handle and highly safe • 
Another purpose of the present invention is to offer 
optical recording media containing said photo- 
stabilizers. 
[0007] 

[Means for solving the problem] The present 
inventors have arrived at the present invention as the 
result of concerted investigations to solve the pro- 
blems above, with the discovery that phenol derivatives 
represented by General Formula (1) ([Formula 2]) 

[0008] 

[Formula 2] 

c (013)3 

[0009] (In the formula, R x indicates an alkyl 
group, cycloalkyl group, alkoxyalkyl group, optionally 
substituted phenyl group or aralkyl group) very con- 
siderably raise the photostability of cyanin dyes, and 
are also by nature easy to handle and highly safe. 
Thus, the present invention is phenolic photo- 
stabilizers for cyanin pigments represented by General 
Formula (1) ( [Formula 3] ) . 

[0010] 

[Formula 3] 



C(CH 3 ) 3 
HO-<g)-CH 2 CH 2 COOR 

CCCH 3 ) 3 



(1) 



[0011] (In the formula R x indicates an alkyl 
group, cycloalkyl group, alkoxyalkyl group, optionally 
substituted phenyl group or aralkyl group.) 

[0012] The present invention is discussed in 
detail below. Concrete examples of R in General Formula 
(1) of the present invention ([Formula 3]) include 
alkyl groups such as a methyl group, ethyl group, 
n-propyl group, i-propyl group, n-butyl group, n-pentyl 
group, n-hexyl group, n-octyl group, n-dodecyl group 
and n-octadecyl group, etc., cycloalkyl groups such as 
a cyclobutyl group, cyclopentyl group, cyclohexyl group 
and cyclooctyl group, alkyloxyalkyl groups such as a 
methoxyethyl group, ethoxyethyl group, methoxypropyl 
group, ethoxypropyl group and n-octyloxyethyl group, 
etc., aralkyl groups such as a benzyl group, 2 -phenyl - 
ethyl group, 3 -phenylpropyl group and 2-phenylpropyl 
group, etc., and optionally substituted phenyl groups 
such as a phenyl group, 2-methylphenyl group and 
4-methylphenyl group, etc. 

[0013] Representative concrete examples of photo- 
stabilizers of the present invention are shown in Table 
1 ([Tables 1-2]). These photostabilizers for cyanin 
pigments can be used alone or in combinations of s2 
types • 

[0014] The quantity of photostabllizer employed 



is ordinarily 0.01-3.0 mol per mol of cyanin pigment. 
It is also possible to use 23 mol /mol, but in practice 
it is undesirable because color density is lowered and 
absorption is lowered. Similarly, when the quantity is 
small there may be no clear benefit. There are no par- 
ticular restrictions as to the cyanin pigments which 
are stabilized, but examples include the compounds 
indicated below (C-1 to C-21) ([Formula 4] to [Formula 



7]) . 



[0015] 



[Formula 4] 




(C-1) 




(C-2) 



[0016] 




[0017] 



[Formula 6] 
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CH-CH*CH-Cfj 



(C-12) 



C10 4 " J»tt 
CH 3 CHa 

CH 8 CH 3 CH 3 CH, 

O^CH=CH ¥ CH^Q 

4h 8 aor ch 3 

CHsCHs CH 3 CH, 

C 2 H 9 C 2 H 6 

CH 8 CH 8 CH 8 OJs 

Q^CH.CH ¥ CH-^0 (C-14) 

(CH 2 ) 3 S0 3 ~ (CH 2 )3S0 3 Na 



(C-13) 





°CH-CH^CH-<^y (C-15) 
(CH 2 ) 4 S0 3 Na (CHa) 4 S03'" 

Q^>4CH=CH^-CH-Qn-CH 2 CH z CXX)H 



[0018] 



[Formula 7] 

Na0 3 S<CH 8 ) 3 -hO«CH-CH*5C-Sv s (c _ lg) 

o °- c t„, 



: C 2 H B ) 3 N • H0 3 S (CH^-N^VcH-CH^C "Sv (( , _ 

1T\ o-c-n" 



19) 

0 

C 2 H5 



Na0 3 S (CH 2 ) 4 -nQkCH-CH^ C - S v § 
" n-C 4 He 

Na0 8 S(CH a )4-^O^ CH - CH^ 29" S \.s (C-21) 
w n-CeHu 



[0019] la the present invention, the phenol der- 
ivatives can be employed as photostabilizers in thin 
films of cyan pigments used as recording layers in 
optical recording media. When these photostabilizers 
are applied to optical recording media, methods such as 
dissolving in a solvent together with the pigment and 
then painting onto the recording medium substrate to 
form a thin film, etc., can be used. 

[0020] 

[Embodiments] The present invention is explained 
in more detail below by means of practical embodiments. 
In the embodiments, the objects which were colored were 
polycarbonate plates ordinarily used as substrates for 
recording media; however, similar results are obtained 
with other substrates such as glass and poly- 
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me thacrylates , etc . 

[0021] Embodiment 1 

3 g of a cyanin pigment (C-l) and 2 g of Phenol 
Compound. (A) ( [Formula 8] ) below 
[0022] 

[Formula 8] 

C(CH 3 ) 3 

HO-^^-CHzCHgCOOCeHn (A) 
CCCH 3 ) 3 

[0023] were put into 100 g of ethanol, and after 
stirring for 1 hour at room temperature the mixture was 
filtered with a membrane filter (Toyo Filter Paper 
PTES, pore size 1.0 pm) to obtain a pigment solution. 
This pigment solution was coated onto a polycarbonate 
plate by a spin coater. The colored polycarbonate plate 
was exposed inside a light-resistance tester (Irie 
Seisakusho DR 400T) at a distance of 20 cm. After expo- 
sure for 10 hours, the percentage fading of the cyanin 
pigment at 715 nm, the wavelength of peak absorption, 
was 14.7%, which was a good result. 

[0024] RmhodimentB 2-21 

Embodiment 1 was repeated with different 
combinations of cyanin pigments and phenol compounds . 
The results are shown in the Table ([Tables 1-2]): in 
every case a good result similar to that in Embodiment 
1 was obtained. 

[0025] Comparison Ex* ™pi • i — 

When Embodiment 1 was repeated without adding 
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any bisphenol compound, as shown in Table 1 ([Table 2]) 
there was marked decomposition of the cyanin pigment. 

[0026] Comparison Example 2 

When Embodiment 1 was repeated using 2,6-t- 
butyl-methylphenol instead of Phenol Compound (A) 
([Formula 8]), as Table 1 ([Table 2]) shows, there was 
marked decomposition of the cyanin pigment. 

[0027] 

[Table 1] 



Table 1 



Em- 
bodi- 
ment 


Photos tabilizer 


Cyanin 
pigment 


Fade 
after 10 
h (%) 


R in General Formula (1) 


2 


ethyl group 


C-2 


15.2 


3 


1 -propyl group 


C-3 


15.3 


4 


n -butyl group 


C-4 


15.5 


5 


n-hexyl group 


C-5 


15.4 


6 


n-decyl group 


C-6 


16.1 


7 


n-octadecyl group 


C-7 


16.3 


8 


cyelobutyl group 


C-8 


14.9 


9 


cyclohexyl group 


C-9 


15.3 


10 


cyelooetyl group 


C-10 


15.4 


11 


me thoxy e thy 1 group 


C-ll 


15.5 


12 


ethoxy ethyl group 


C-12 


15.0 


13 


methoxypropyl 


C-13 


15.1 


14 


ethoxypropyl group 


C-14 


15.1 


15 


n-octyloxy ethyl 


C-1S 


16.0 


16 


benzyl 


C-16 


15.7 
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[Table 2] 

Table 1 (Continued) 



Est* 


Photostabilizer 


Cyanin 


Fade 
after 10 
h (%) 


bodi- 
ment 


R in General Formula (1) 


pigment 


17 
18 
19 
20 
21 


2-phenylethyl 

3- phenylpropyl group 

phenyl group 

4- methylphenyl group 
2-methylphenyl group 


C-17 
C-18 
C-19 
C-20 
C-21 


1 c c 
13 • 0 

15.6 
16.2 
16.3 
16.2 


Com- 
pari- 
son 


Photostabilizer 


Cyanin 
pigment 


Fade 
after 10 . 
h (%) 


1 


C(CH 3 ) 3 


C-l 


42.0 


2 


C(CH 3 ) 3 


C-l 


39.1 



[0029] 

[Benefits of the invention] Phenol compounds of 
the present invention are highly safe and easy to han- 
dle and are photostabilizers which have a very excel- 
lent photos tabilizing effect on cyanin dyes. They are 
also effective as photostabilizers in optical recorders 
which have been in high demand in recent years, and 
enable optical recording media to be offered which have 
outstanding resistance to light. 
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0 . jS^K!WT.fcttffi<MI*S««-CS & . 



(2) 889^6-1 1 6556 

1 2 

ruraran < i ) * 

C(CH 3 ) 3 

HO -^Q^- CH 2 CH 2 COOR ( 1 ) 

C (CH 3 ) 3 



i/T/P^uS. B»Sfvovct>J:v*7x-/u*, ifc 10 
[!**JI2] !*^11E»<0HR5S<1) (-IbDT 

[000 1] 

[00021 20 

[0003] KStJZKMt LXttmSLttTTtt-v 

-2 1 985 2-t. 2-1 9 3 89 1#, 3S1 

B62-207688#, ftSJB86 3- 1 9 2 9 3#. 
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C(CH 3 ) 3 
HO -\C^~ CH 2 CH 2 C00R 
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J F2-300288#. 89H t 2-300289#fc* 
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[0006] 

imvimixjb-r&wa] *m<nsm±. zn 

lZbTt>Z. 
[0007] 
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[aoos] 

UL2] 



(I) 



[00 0 9] C5S4». RtiT/l^/l^ y?or;Hf/l' 



*>. ( i ) (fl:3 > 

[00 10] 
l<t3] 



889^6-1 165 56 



3 



4 



HO 
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(C-l) 




(C-2) 



[00 16] 



58 53[fll5J 



(4} n&W6- 1 165 56 

5 _ 6 

C 2 H 5 -I^^(CH=CH)jCH=(3r-C2H 5 (C-3) 

CI _ . 

C 2 H s - + ^f^V-CH=CH-C-CH-CH-0 ^ - c 2H 5 (C-4) 








CH3 CH3 CH3 CH3 

Q^CH-CH ¥ CH^Q 
CH. 6h, 





(C-S) 



Q^CH=CH ¥ CH<^Q 

C2H5 

0^ ch=ch > ch ^^0 (c - 6) 

62H5 ^ f ^2^6 



CH^CHVCH-^^n (C-7) 
C 2 H 5 C,h' 



. + CH=CHVCHK^J (C-8) 
C 2 H 5 C 2 H 5 



(C-9) 



CH=CH)rCH-< T J (C - 10) 

■ * I" 3 



COO 1 7] 



* * Cft6] 



(5) 



CH 




^ CH 3ch 

cio A - , 

CH3 CHg 

CH 3 CH 3 CH 3 CH 3 

QP^CH-CHVCH^Q 
CH a OOj- CH 3 



CH3 CH3 



CH3 CH3 



Q^CH-CHVCH-^Q 

C2Hg C2H5 

CHg CH3 CH3 CH3 

t5^CH=CH^-CH-^Q 




(CH 2 ) 3 S0 3 ~ 



(CH 2 ) 3 S0 3 Na 



nm^e - 1 1 6 5 5 6 



8 



(C-ll) 



(C - 12) 



(C - 13) 



(C-14) 




CH=CH^-CH 
(CH 2 ) 4 S0 3 Na (CH 2 ) 4 S0 3 _ 




(C-15) 



CI 



y QVcH=CH j V i CH-CH^Q (C - 16) 

2 5 KJi 2 3 

^J^4CH=CH^CH-( = N-CH 2 CH 2 COOH 
1 I ~ 



C,H 



2"9 



(C-17) 



[00 18] 



* * Hfc7] 



1 



Na0 3 S(CH 2 ) 3 -N 




(6) 



CH-CH^C-Sv 

2 I >S 
0 -C-N' 



1 1 65 56 



1 0 



C5H1 



2 "5 



(C - 18) 



( C 2 H 3 ) 3 N • HO3S (CH 2 ) 4 -l/~A=(CH-CHfcC -S v 

>=< I )-S (C-19) 



C 2 H S 




Na0 3 S(CH 2 )4-N >«CH-CHfcC-S* 

2 I >»S 
O-C-N' 

n — C4H1 



NaO 3 S (CH 2 ) 4 -M^WCH - CHfc C - S 



0 -C-N 



4 n 9 



(C - 20) 



(C-21) 



Coo 191 *mttztoV&yxS-J\simm&. s/T 

[00 20] 

C(CH 3 ) 3 



a -CeHi3 
[0021]SS»m 

i^T-ve* ( C - 1 ) 3 g««kVTI27 x 
Hj(a) (fl:8) 

[0022] 
[ft8] 




HO -(0/~ ^ CH 2 COOC 8 H 17 



(A) 



(CH 3 ) 



3^3 



[0023] 2g£x*/-/H0 0s+fc*fUB*ia 



SPTEE. *T— «MX1. O^trn) Srffl^TFii 

4 00T) rtT'2 0cra<0g8*><i,MltU:. 108* 
[0024] 3&&S0I2~21 

i~2 ) K*rra<. vvffifcsgitmH«. 



[0025] ft&ftl 

fro (32) Kiirf- J:3(:i/7-yfe 

[002 6] itRH2 

UttWltfeV^T, 7x/-/Ht-^H! (A) (fc8)<0 
ftfo0tC2. 6-x-t-7'f-^-4->f-/W7xy- 
iVZftWXftitzbZb. SIS (S2) 

[0027] 
[SI] 



(71 ftBH¥6-l 16556 

11 12 

* i m 





HfiSC (1) 




1OBMB&0 


2 




C-2 


15.2 


3 


i -"/cr^WS 


C-3 


15.3 


4 




C-4 


15.5 


5 




C-5 


15.4 


6 


n —-ri/jV^ 


C-6 


16.1 


7 


n-tf 9 9?*/ Jig 


C-7 


16.3 


8 




C-8 


14.9 


9 




C-9 


15.3 


10 




C- 10 


15.4 


11 




C-ll 


15.5 


12 




C-12 


15.0 


13 




C-13 


15.1 


14 




C-14 


15.1 


15 


n - *9 f-iV** i/J.?Jl£ 


C- 15 


16.0 


16 




C-16 


15.7 



[00 28] 



*40* (S2] 



( 8 7 8§H¥6 -I 16 5 5 6 

13 14 

$ i m o&£) 









ftilfe^ (96) 


17 


2-7 x— ;uxf-yus 


C- 17 


15.6 


18 




C- 18 


15.6 


19 




C- 19 


162 


20 
21 


2 - / =f-)\s? x-;PS 


C-20 
C-21 


16.3 
162 


turn 






3fcigfe¥ (96) 


i 

2 


C (CH 3 ) 3 
C(CH 3 ) 3 


C- 1 
C-l 


42.0 
39.1 



[0029] * mmm<r)G^ftg»&i*<r>y(38Zttmt i-cm 



